Effect of vasoactive intestinal peptide and pituitary adenylate cyclase-activating polypeptide on pancreatic, hepatic and duodenal mucosal bicarbonate secretion in the pig.
The potency of pituitary adenylate cyclase-activating polypeptide (PACAP) and the related vasoactive intestinal peptide (VIP) on pancreaticobiliary and duodenal mucosal bicarbonate secretion (DMBS) was studied in anaesthetized pigs. VIP, PACAP27 and PACAP38 were infused at doses of 250, 500, 1,000, 2,000 and 6,000 pmol/kg x h. Infusion of VIP in these concentrations increased the portal plasma concentrations of VIP from 9 to 102, 220, 600, 850 and 3,795 pM, respectively. At doses of 1,000 and 6,000 pmol/kg.h all three peptides significantly stimulated pancreatic bicarbonate secretion, VIP from 0.0 to 0.3 and 7.6 mmol/h, PACAP27 from 0.0 to 2.3 and 8.2 mmol/h, and PACAP38 from 0.0 to 0.2 and 7.4 mmol/h, respectively. Only during infusion of 6,000 pmol/kg.h did the three peptides elicit a significant increase in hepatic bicarbonate output. At this dose VIP increased hepatic bicarbonate output from 0.4 to 3.8 mmol/h, PACAP27 from 0.3 to 3.6 mmol/h, and PACAP38 from 0.1 to 1.4 mmol/h, respectively. Infusion of VIP (500, 1,000, 2,000 and 6,000 pmol/kg.h) dose-dependently and significantly enlarged DMBS from 0.09 to 0.19, 0.41, 0.54 and 0.53 mmol/h, respectively. A significant effect of PACAP27 and PACAP38 on DMBS was only obtained at a dose of 6,000 pmol/kg.h, and at this dose VIP-induced DMBS was 4- and 8-fold higher than that induced by PACAP27 and PACAP38, respectively. VIP, PACAP27 and PACAP38 all have a pharmacological effect on both DMBS and pancreaticobiliary bicarbonate secretion. When comparing these results with the distribution of VIP/PACAP neurons and relevant receptors, it seems likely that VIP and PACAP have a physiological importance as neurotransmitters in the pancreas and duodenum, but not in the liver. The differences in the effect of VIP and PACAP on DMBS observed in this study indicate that there are variations between pancreatic and duodenal PACAP/VIP receptor subtypes, or that the duodenal inactivation of the peptides is different from the inactivation in the pancreas.